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iSUivU11ARY OF TEST-DRILLING RESULTS 

I N  LAST CHANCE BASIN, JUNEAU, 'ALASKA 

By Roger M. Waller 

Purpose and Scope 

This  r epor t  is a summary of t he  r e s u l t s  of  a t e s t - d r i l l i n g  p r o j e c t  
conducted by t h e  c i t y  of Juneau i n  Last Chance Basin. The U. S. Geological  
Survey, by a cooperat ive agreement with the  c i t y ,  supervised the  d r i l l i n g  
p ro jec t  and c o l l e c t e d  supplemental hydrologic da ta  as  p a r t  of its o v e r a l l  
program of eva lua t ing  the  water resources  of Alasla . The p ro jec t  presented 
an opportuni ty t o  observe the  f i rs t  concerted e f f o r t  t o  determine ground- 
water resources  i n  a p a r t  of southeas tern  Alaska. 

The t e s t - d r i l l i n g  p ro jec t  was undertalcen t o  determine the  geologic 
and hydrologic condi t ions  i n  the  basin. A s e r i e s  of explora tory  t e s t  
holes  were drilled and then one t e s t  wel l  was converted i n t o  a produc- 
t i o n  we l l  t o  make 7ass ib Ie  a pumping t e s t  t o  eva lua te  t h e  water-bearing 
potent  ia  1 of the  6:,pos i ts penezrated. The information obtained i n  
d r i l l i n g  and i n  ~ z k i n g  observ,fions of streamflow and of ground-water- 
l e v e l  f l u c t u a t i o n s  is presenfe? h e r e i n ,  with a genera l ized  summary of 
conclusions a s  t o  t h e  geohydro ... 9gy of Last  Chance Bas in. blechanical 
(pa r t i c l e - s i ze )  an j lyses  of sari and g r a v e l  samples of var ious  water- 
bear ing  formations and da ta  on da te r - l eve l  f l u c t u a t i o n s  observed during 
a 22 hour pumping t e s t  ksve not ye t  been compiled and are  not  included 
i n  t h i s  summary. This  d ~ t a  when compiled w i l l  be incorporated with a 
gene ra l  r e p o r t  on the  ground-water resources  of t h e  e n t i r e  Juneau area.  

Location and Extent of Area 

Last  Chance Basin is j u s t  no r theas t  of t h e  c i t y  of Juneau ( f ig .  1) 
a t  an a l t i t u d e  ranging from about 260 f e e t  t o  about 330 f e e t .  The 
bas in  f l o o r  extends i n  an east-west d i r e c t i o n  f o r  about 4,000 f e e t  and 
is a maximum of 700 f e e t  wide. Gold Creek t r a v e r s e s  t h e  bas in  from 
e a s t  t o  west and reaches t idewater  a t  t h e  c i t y  of Juneau about a mile 
from t h e  lower end of t h e  basin,  



Geologic Features 

L a s t  Chance Basin l i e s  i n  a narrow, steep-walled, g lacia ted valley. 
The basin is the lowest of several  basins along the 5 miles of Gold Creek. 
The basin f loor  is underlain by uncons~l idated deposits  of Gold Creek, 
t a lu s  and s l i d e  rock from the adjacent mountain slope, and possibly marine 
depos its. 

It has been presumed (Spencer, 1906, p. 79) t h a t ,  a f t e r  extensive 
glacia t ion,  L a s t  Chance Basin "was formed*** by a great  landslide from 
the s teep  northern w a l l  of the valley. The avalanche character of the  
dam is s t i l l  eas i ly  recognized and the ecar upon the mountain s ide  is 
qui te  d i s t i n c t ,  though the  s l i d e  is cer ta in ly  ancient. Its age i s  a t  
l eas t  several  hundred years***." I t  w a s  believed tha t  the dam thus 
created trapped sediments u n t i l  it was breached, thus f i l l i n g  the bed- 
rock valley to a l eve l  surface up to  the toe of the s l i de .  Spencer 
(p. 83) fur ther  reasoned that  the bedrock f loor  was not much more than 
90 f e e t  below the basin f loor  "since rock is exposed'in the stream bed 
a t  a n  elevation about 30 f e e t  below the tunnel level ."  Presumably, 
t h i s  exposure i s  jus t  below and on the south s ide  of the present flume. 
Spencer s ta ted (1906, p. 8 4 )  t h a t  "the slope (Sedrock) from the present 
head of the f l a t  ( L a s t  Chance Basin) t o  the head of the de l ta  near 
Juneau may be supposed t o  have been ? t ac t i ca l l y  uniforrl." and he based 
h i s  assumption of the thiclcness of gravels i n  the basin on t h i s  reasoning 

Sesults  of the test-hole d r i l l i n g  indicate t h a t  the unconsolidated 
sediments are  a t  l e a s t  236 f e e t  thick - - much thicker t h a n  had been 
postulated. 

Test-Drilling Data 

Test Holes 

Eleven t e s t  holes were d r i l l e d  i n  the  basin (see f i g .  2) t o  determine 
the character and thickness of the unconsolidated sediments. I t  was 
planned t o  d r i l l  each hole t o  bedrock, but d i f f i c u l t i e s  were encountered 
which prevented a l l  but one hole from reaching bedrock, 

Dri l l ing of the t e s t  holes, par t i cu la r ly  t e s t s  2B and 4 ( tab le  1 )  
indicated t h a t  the depth to  bedroclr was very great  i n  par t  of the basin, 
Well 4 penetrated 236 f e e t  of b consolidated gravel,  sand, s i l t ,  and c layr  
and had not reached bedroclc. Test 3A is believed t o  have encountered 
bedrock a t  about 60 feet .  The occurrence of numerous boulders a t  depth 
presented much d r i l l i n g  d i f f icu l ty ,  s o  it was decided t h a t  too much time 
w u l d  be consumed i n  trying t o  determine depth to  bedroc!:. It is assumed 
tha t  the holes located along the south s ide  of the basin were d r i l l e d  
essen t ia l ly  t o  bedroclr because of the proximity of the  "toe of the bed- 
rock slope." 



Figure I, Index map of southeastern Alaska showing area of repart, 
1.' . . .  



The d r i l l - h o l e  da ta  i n d i c a t e  t h a t  t h e  a x i s ,  or  deepest  p a r t  of t h e  
bedrock v a l l e y  (not  t h e  bas in  f l o o r )  probably l i e s  near the  north edge 
of t h e  present  bas in  f l o o r .  The lower reaches of t h e  e n t i r e  nor th  
s lope  of t he  v a l l e y  a r e  mantled wi th  t a l u s  and. s l i d e  rock, as compared 
t o  t h e  e s s e n t i a l l y  "mantle-free" s lope  on the  south s i d e  of t he  val ley.  
Hence, the present  conf igura t ion  of the  v a l l e y  does not  i nd ica t e  t h e  
&ape of t h e  bedrock f l o o r .  

The a l t i t u d e  of the  bottom of t h e  deep t e s t  hole is approximately 
40 f e e t .  Bedrock outcrops i n  Evergreen Bowl i n  Juneau (ha l f  a mile down 
Gold Creek from Last Chance Basin) i nd ica t e  a very narrow (about 100 f e e t ) ,  
steep-walled gorge a t  a creek a l t i t u d e  of about 60 f e e t .  Hence, i t  
appears t h a t  Gold Creek had an anc ien t ,  deeply c u t  canyon (3)  extending 
from t idewater  t o  a poin t  a t  l e a s t  halfway up Last  Chance Basin. A t  
t h e  head of Last  Chance Basin, bedroc!< occurs along the s t e e p e r  g rad ien t  
of Gold Creek. 

The logs of t h e  t e s t  holes  i n d i c a t e  t h a t  t h e  major water-bearing 
sand and g rave l  bodies a r e  present  wi th in  the  upper 100 f e e t  of sediments. 
Below t h i s  depth c l ay  and s i l t  predominate. The sand and g r a v e l  appear 
t o  occur i n  two d i s t i n c t  zones separa ted  by a layer  of clayey s i l t .  (See 
t a b l e  1) The c layey- s i l t  l aye r  a c t s  a s  a confini* l a y e r  and c r e a t e s  
an a r t e s i a n  head i n  t h e  lower aqu i fe r  a s  much a s  8 f e e t  ( t e s t  2)  above 
the  land sur face .  The upper aqui fer  is confined i n  a t  l e a s t  2 wel l s  
(2 and 2B) but  appears t o  be i n  d i r e c t  contac t  with t h e  creek i n  most 
places.  It might be t h a t  t h i s  upper conf in ing  layer  is  a depos i t  of a 
lake  formed by Spencer 's pos tu l a t ed  l a n d s l i d e  dam re fe r r ed  t o  e a r l i e r .  

A s  is t o  be expected, t h e  coarseness of the  sand and g rave l  p a r t i c l e s  
i n  the water-bearing formations inc reases  i n  t h e  upstream d i r e c t i o n ,  
Tes t  ho le s  3 and 3A appear t o  have b e t t e r  water-yielding c a p a b i l i t i e s  
than t e s t  holes  f u r t h e r  downstream. 

Tes t  Well 

The s i t e  f o r  t h e  8-inch t e s t  we l l  ( f ig .  2)  was s e l e c t e d  t o  permit 
having s e v e r a l  observat ion wel l s  nearby and t o  t e s t  t h e  lower aqu i fe r  
a t  a s i t e  r e l a t i v e l y  c lose  t o  the  Jualpa tunnel .  It is thought t h a t  
t h e  tunnel  might be used t o  t ransmi t  water t o  t h e  c i t y .  Its lower end 
te rminates  i n  the  Evergreen Bowl wi th in  t h e  c i t y  l i m i t s .  The t e s t  wel l  
was completed and t e s t e d  f o r  about 22 hours a t  t he  r a t e  of about 100 gpm, --- about 40 f e e t  of drawdown. Extensive da ta  were c o l l e c t e d  dur ing  t h e  
t e s t  and w i l l  be incorporated i n  a l a t e r  r e p o r t ,  

Water-Level Data 

Daily water-level measurements were began i n  each t e s t  ho le  
a f t e r  completion of d r i l l i n g .  See t a b l e  2 f o r  a l l  d a i l y  measurements. 
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F igure  2. Map o f  L a s t  Chance Bas in  showing locat ion o f  test  holes. 



The measurements were usua l ly  made about 11:OO a.mr each day t h a t  t he  
author  was i n  Juneau and a r e  recorded a s  depth t o  water below the  
measuring poin t .  During t h e  pumping t e s t  on the  8-inch we l l ,  recording 
gages were i n s t a l l e d  on four  ad jacent  t e s t  h o l e s  t o  observe the e f f ec t s  
of pumping. 

The changes recorded i n  t h e  water l e v e l s  of each w e l l  c o r r e l a t e  
very we l l  with the amount of flow i n  Gold CreeIc. (See t a b l e  3 f o r  the  
d a i l y  d ischarge  of Gold Creek,) A s  t h e  amount of f low i n  Gold Creek 
increased ,  the  water l e v e l  i n  each we l l  rose. Conversely, a s  t h e  flow 
of Gold Creek decreased t h e  water l e v e l s  f e l l .  The d ischarge  of t h e  
c r e e ! ~  a t  t h i s  time of t h e  year is  a t  its lowest (Wells and Love, 1958a, 
p.23) s o  it is probable t h a t  the  water l e v e l s  i n  t h e  wel l s  a l s o  were 
a t  a  low point .  

Contrary t o  expecta t ions ,  t h e  downstream we l l s  showed a r i s e  i n  
water l e v e l  p r i o r  t o  those  upstream when t h e  creek discharge was in- 
creasing.  The r i s i n g  e f f e c t  seemed t o  be progress ive ly  r e f l e c t e d  up 
t h e  basin. Conversely, t he  downstream wel ls  showed t h e  drop i n  ivater 
l e v e l  f i r s t  and t k e  e f f e c t  was progress ive ly  not iced  up t h e  vz l l ey .  It 
is thought t h a t  t he  creek has immediate access  t o  recharge t h e  lower 
aqui fer  i n  the downstream p a r t * $  t h e  bas in ;  hence, t he  recharge t akes  
e f f e c t  promptly and t h e  increase  i n  water pressure  is t ransmi t ted  back 
up t h e  confined aqui fer .  

S tream-Discharge Data 

The U. S ,  Geological  Survey ope ra t e s  a  continuous recorder  a t  t h e  
Gold Cree!: Dridge a t  the  lower end of Last  Chance Basin. Records of 
d ischarge  i n  p r i o r  years  a r e  recorded i n  t h r e e  water supply papers. 
(See s e l e c t e d  references.)  h e  d a i l y  d ischarge  of Gold Creek dur ing  
t h e  t e s t - d r i l l i n g  p ro jec t  is tabula ted  i n  t a b l e  3. 

Three s e r i e s  of gaging measurements were made on Gold Creek t o  
t r y  t o  determine the  l o s s  o r  ga in  i n  t h e  creek d ischarge  from the  head 
of t he  basin.  The fo l lowing d ischarge  measurements, i n  cubic f e e t  per 
second ( c f s ) ,  were recorded: 

Date Head of Last  USGS Calhoun S t .  Powerhouse 
1959 Chance Basin Gage f lufile t a i l r a c e  

- - - -  - - - - - - -- - - - - - - - 

January 29 7.7 c f s ,  4.8 c f s .  5.7 c f s .  * 
February 17 8.3 4.9 4.5 3.8 c f s .  

*blot measured. 

4 



The Calhoun S t r e e t  flume is below t h e  Evergreen Bowl, a t  t he  rock 
gorge mentioned previously.  The powerhouse t a i l r a c e  is a t  t idewater ,  
The Calhoun p lus  t a i l r a c e  d ischarge  is the  t o t a l  ye i ld  of Last  Chance 
Basin except f o r  an unknown minor d ive r s ion  through t h e  abandoned Alaska- 
Juneau gold m i l l  (upstream from area shown on f i g .  2) and t h e  unknown 
d ive r s ion  t o  t h e  Juneau water supply. The c i t y  c o l l e c t s  water from the  
sp r ing  (see  f i g  2) below t h e  end of Last  Chance Basin. 

Water temperatures of  t he  c reeks  and sp r ing  a r e  shown on t a b l e  2. 
For comparison, ground-water temperatures of wel l  2 ( ~ l l o w e d  t o  flow 
a couple of hours)  were 35OF, 390F, and 4 0 O ~  on K ~ r c h  1.7, 19 ,  and 
A p r i l  8 ,  respectLvely. The temperature of the tes t -wzl l  water was 
3 % ' ~  dur ing  t h e  2-day tes t ,  A p r i l  10 and 11. 

Chemical Analysis  

Table 4 gives the  chemical analysis of water samples from the  
lower aqu.i.:..er of :gel1 2 and t h e  8-inch we:tl. 

Spencer, A. C., 1906, The Ju.leau gold b e l t :  U. S. Geological  Survey 
Bu l l ,  287 
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quar,ti';y of  r ~ r f a c - ~  watzrs of i!laslra t-cnro~gh September 1.950: 
U, S, G e o l o g ~ c a l  Survey Water-Sttpply Paper 1372. 

, 1958, Quar,trj..ty and q u a l i t y  of s u r f a c e  waters  of Alaska, 
Octo ts r  195C) t o  Sz~tember  1953: U. S, Geological  Survey Water 
Supply Paper 1466. 

, 1958, Quan t i ty  and q u a l i t y  of su r face  waters  of Alaska, 
October 1953 t o  September 19562 U ,  S. Geological  Survey !Vater - 
Supply Paper 1486. 



1 . Ijgm ef tart  holse. Lut C h m ~  ELain. Junaau. Alaska 

....................................... 3and urd ~ 8 - 1  17 17 
3 d D  fineD ~l tor-bOUw ............................. 9 26 
Clay. blue. gravel and amd ........................... 13 39 
Gravel UP surd. f h a D  w r t a r c b a r r i n g  .................. 3 42 
5 . n d m d g m v e l D  mdiua. water-bearing ................ 8 50 

Tart H ~ I  . u . u t i t u d o  an reat 

Gram1 and u n d .  fine. watar.baaring .................. 24 24 
Clayr 8-dD and gravml. w i t h  waod ..................,., 25 L9 .................... Gravel urd boulders. uatcr-kuing 2 .St .... Gravel and amd, w r b ~ k u i r g . .  ................. 10 61 
~ravo l .  mmd. and day. wator-twine ............... 6 67 
Boulder (?)  ........................................... 1 68 

ibmt Hole I& . Altltudo 2'16 f e e t  

................................... Cravql. very corrre S S 
Cira~d. 0- ........................................ 5 10 ....................................... Sraval and b j  5 15 ................................. Gravel. ~ t * ~ b . *  10 25 ......................... Gravel. f h .  cu;d cl&p. broun 10 35 
Grrrrl ud sand. fin@. water-(.oaring( .................. 5 60 



1. &gm of t u t  hole., Last Ghan~o Barin. Jtmua. A l u k r  . iontinad 

W c k r w s s  LJopth 

Gravel. rrrnQ .b. . . . . . . . r . .b . . . . .e* . . * .~ . .b . . . . . . *beeb. .  . 9 
QQnd md gravell uakf-bear- ......................... 3 ........................... f b ~ .  m i l t  & B ~ . ~ J I . * .  19 
e.5.1. fb. ~ 6 k 3 . - b b ~ . a . r  ........................*. 3 
h d 8  f-) mb1~k.U.- .............................. 3 
000Ld.r ..**...*.*........*....*........................ 3 
h V 8 l .  fiM. M d  mad. Y.~@F--** ..e............. 3 
Sara8 I>.QO. Alsd b ; ~ - .  -a<, #kfrks~in~* . 0 .  r 6 
sad. IwdtP., n--.a** * . o r . * r * . * r . * r r . r * * . * * .  0 3 
GravelD very eoarae. WWW~M.. ................... 5; 



T a e  1 . lags of t a s t  holsa. h a t  Churoe BashD Juneau. ~ 1 x s l . o  . : : d l n u * 4  

"tiI~Crtea6 Depth 
( f m t )  (feet) 

Wt Hola 2B . Altitude 2ilB.R feet 

.................................................... FIU 5 
clayD (51.61 urd w .................................... 5 ... Gravel. mter- b . . r i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 ................ :;lay and grvo l  with modD watez-beering 10 
Clay .  brwn rod w a d  .................................. 5 
Orawl. f i  .me ........................................... 5 wrrl, uomse. uater-Wing ........................... 5 
Gravolt ............................................ 10 
a fa~d ,  c#nM. ~ k ~ b ~ i n ( l .  .......OOOOOOO.OO.O..O.. . a ............................ Gravel. fino. wat-bear in^,. 25 
Clay and dl t  ........................................... 22 
G3J31. s . 3  .............................................. 1 5  
Uhy, drrk-gmy with pebble md shells etatcting ......................................... at139 fwt 20 ......................................... Qmml d 014 14 . ...........................................a. 8 

~..ed to 165 feat . miry prrforated at 54. 48. 62. and 46 feet 

Omv01. rpourv ......................................... 5 
Cravol. fine. water at 8 fat.......................... 5 .............. Gravel. 0 0 . f ~ .  w i t h  sly. wat*lcb.arlng. 25 w. g r y  ............................................. 10 .............................. (;raw8 f h  lUtd m d m m  ? ....... Sand* firn to ,.redir;p. hard paaked. water-baring. d 
OawrJ.. very atmraeD . ~ l tdewiw  ..................... 5 
w8 mt@f-ww ............................ 5 
Clr-1. oourw. oaoariorul clay md wL.blors. water- 

bowing ............................................. 35 .......... Gravel. oouwe. udmculd. r t n m .  wa+trr-bearing 5 
Orawl. -so. nrt.IFbtarin8 .......................... 2 



b e  1 . of test holes. Last L'hurao Ekein. J w l e a ~ .  4k 528 . Cont!nued 

hi clr, rlasr; Depth 
( t c ~ : : . )  (Ice!..) 

~ . r a v c l .  ~ a r y  coxme ................................... f 5 
Graval, c o a r s e ,  whter-bearing ......................... 35 ~a ........................................ Craral, coarse 5- q3 
lalay, black, an3 ..ravtjl ............................... 5 g ........................... Clay, tll&ok, snci uand, finm 5 SF 
S f i d ,  fha. black, wat.er-te8rin.h:. ..................... 5 6G 
S l a t e ,  black ...................................... 70 70 

-st Hole 4 . Altitude 3%.B feet 

si l t  MU W 8  ........................................ 5 
Gravel, very m a . .  ................................. 5 ................................ C;lays gray. and s i l t . .  10 
Ck., grey and gmvel ................................. 10 
2 4 .  ty iy  ................*........................... 
Crarul, f i rm to nudiuar. mod chipa rt 4 5 - 4 5  feet.  ... w a t u - W i n g  ................................. 27 ...... Gravel, a d .  fim, d saen 8U.t. water-bei..ririg 2 ..................... Auld ~d lilt. km a*........,... 9 ................................. Smd and silt .  gray.. 2 ..................... S i l t .  PRY; ;wo(..d ciiips m90 fwt 25 
a U t  and clyj s h d l r  ................................. 10 ............................... Silt and gnrrl; rholls 2 
silt n i t h  day .  ~ . . ~ . ~ ~ ~ . . . ~ ~ . .  ........................ 15 ....................... Silt and gravel. w e t - W h g .  3 
clays b l w  ..............,................,.,......... 45 
C l a y .  blue and gravel ................................. 5 
;' 
w 4 ,  U U ~  ............................................ 25 
Qmd. fin................**.*.*...**..**.**....***.... 5 .... . Gravel. f h  .............................*.****.. 10 
E d b r  ............................................... 3 
h1.1, fine. tmb+maring ........................... 3 
S&, flm. .......................................... 4 
Gravel. -t.l ud d a y .  gwrr ...................... 6 



Gravel, finr to .iediura, w a t c t ~ b e u i n p . . . . . . . . . . .  - - ....... U 
Si l t  &. c&ep ............ ...... ..........*............. 3 
Silt ,  clay, w ~ !  mcke ,................... ... .......,... 5 
Cia:; md oecarrforzil rocks.............................. C 
Gravel, f i n e  to xedlm, r~tm-bearlng ............. . .... 15 

Sand, fine, and r o c k s ,  m a l l ,  m o m  water,..,........... & 
G r ~ r ~ l ,  d i m ,  W R L ~ P - W i n g . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
G ~ R v o ~ ,  1-a-ir~e) data--baring.. . . . . . . .. . . . . . . . . . . . . . . . . 8 
S u d ,  fin*, writer-ta~rhe....................,....... .. 2 



caw .UNITED STATES 
DEPARTMENT OF THE INTERlOR pn. N& { W n h l n g h  -. 

GEBLXK;ICAL SURVEY ~ . t r t o t  
Table 2. i~:easurencnts of t h e  water l e v e l s  i n  wel l s  in Last Chance Easin. 
( I n  f e e t  below neasurine poin t .  ~--~~------~--.-~---.--..~----.-.-.-.--...... . -~..-------.---------------- 

h:P i s  t o p f  c a s i n e  a l t i t ude  273.8 feet .  - - - - - - - - - - ---- - - - -- - - - - ------------ - ------------- ---- 
;:P i s  top of c a b i n ~  a l t i t ude  273.3 fee t ,  

-.---....--~-----.---- .------ L -....---__.---------.--------- ------ 77 - - - -  I.$ i s  t z o f  p l a t e  on -ins a l t i t u d e  291.0 feet .  -----....--------------- L LLLLLLLLLLLLLLLLLLLL- - 
c r .rrrm rrmw r n c r  -7- 

i 

2/27 35 - 6.27 - 2 . 2 4  - .  I-- --- 

Well 
1 

7 
1 

7 . L T  
6.36 

7.01 

__ 7.06 

I Gold / City 

,, I,, 
.. , L: ,  

3/1 

. 3 / 2  
' 1 
-i , 

1959 

2/16 
2/17 

2 / 1 8  

... '/I9 

;;ell Xe!l I i 
W *  2 !  

' 

2/20 

3 > 
- 36 

35 
7 .+ -! 

L 

* 
n i r a ' t !  - 1  - 

/ - 
P - 

- 
. - 

Creek ( ~ r r i n @  

- 3& 1 - 
- 

- 

,- 
- 
- 
- 
- 

-- 

31, 

32$ 

323 
34 

- 
- 

-. - 
- 

.- 

- 
- 
- -. 

- 

5.80 

5.79 

6.05. 
5.62 

1 

7.77 

7.m 
7.06 
6.31 

, - 
- - 

- 
- 



L1N ITED STATES 
DEPARTMENTOFTHEINTERIOR me*, wuhhgkm - 

GEOLOGICAL GURVEY , D~tr ia t  
Table 2, Measurements of the  water l eve l  in wells in Last Chance Basin. 
(In f ee t  below measurhg - p o i n t 4  - - - - - - - - 7 - - - -  - Continued --------------------------------------- 

' 

Date 

3/30 

.4/7 

-418 

4/9 

4/10 
4/11 

4/12 

,4/13 

1 6.92 2.73 1.18 1.89 9.76 3.97 7.05 

Well 
1 

- 

6.37 

6.37, 

6.25 

5.93 

5.93 
5.91 

2/ I:P 

3/ W 
41 IF 
>/ I.:P 

6 f liP 

fl HP 

2 k m p d b o ?  
Well 

1 A  

.8,04 

6.31?'7.3$'0.83 

7.41 

7.39 

7 . 4  
6.86 

6.89 
6.38 

Gold 
Creek 

- 
37 

38 

36 
37" 

38 

371 - 
38 

81 HP- i s  top  of p la te  on casing, a l t i t u d e  288.8 fee t .  -------------- 
& ! ! t 9 p p  ~f ---a ~h&al3itud-%-2-?, 8 f ee t  - - --.-, - ul;~ is u P f p b Q - - q n  casing. a1tituGe 290.9 f e a t *  - 

m.r--.m -4 2t) 

is  top 

is top 

i s  t o p  

i s  t o p  

i s  top 

is  top 

City ' 
Spring 

- 
38 
- 
- 

38 
- 
- 

Well 
2 

. - 

0.88 

0.83 

0,55 

of bohrd 

of p l  t e  on 

of p l  t e  on 

of p l i t e  on 

of v t e  on 

Wall 

cover, a1 

c a s i n ~ .  

casing, 

casing, 

cas ina .  

7 .IL 

7.24 

7.12 

titude 1267.8 fee t .  

dti ude 3a .6  feet. 
a l t i  

feet.  1 of b rd coyer, a lpi tude 

, Jwlm 
SouthNorth 

L.25 

L o 3  

3.97 

a l t i i ude  2 h . 9  

273.4 

*dell 

70 

f e t t .  

W.11 
U 

s tar$star tb  

7.58 
7.64 

7.66. 
I 

Tunnel 

S 

1.77 

1.85 

2,68 

2.71 

r l t i i u d e  213.3 fort .  

. L  
T 

2B 

r 
1.45 

1.50 

1.50 

1.44 

9.71 

9.61 

9.71 
1.18 

1.18 

7 

4.X 
4.53 

4.26 
h. 56 

Well MU. 

2.32 

2.24 

1.86 

1 . 9 8 s t a r t Z  

10.U 

10.16 

. 9.88 
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Wuhhl&m --- 
GEOLOGICAL SURVEY ~ s f r i a t  

Table 2, Keasurements of the water l eve l  in wel l s  in Last Chance Basin. 
C l a _ m . b c l a u - m i n n - t S _ - - - - . -  ---------------------------------------. 
kt. Tm u ?\uarl I G o ~ i h \ ~ ~ >  / / Hell Well SO% ( ior th J e l l  1 Wen 1 'del l  1 % i n c h  

d e l l  

I 
I 

' p is l o w e r  e d p  o f  coup1ir18 i n l l a t o  i n  casini. a l t i t u d e  289.58feet, 
L 

g!i ----- - >'--- 

.--- .. 

I 

I 



UNITED STATES 
DE?ARTMFiNT OF THE INTERIOR 

Washington 
F i l e  No. 

GtOLWl( .Al  S V K V L Y  D i s t r i c t  
T a b l e  3. Daily discl iarge,  i n  second- fee t ,  of Gold Creek a t  Juneau,  F e b r u a r y  11, t o  
M a y  12,  1959, - -- 

L 

Aug. Sept .  . - 

- 

26 1 
I 

27 , 
1 

28 

2 9 

30 I 

, 31  I 

v 

J u l y  Dec. March 

11 

18 

26 

16 

12 

9- 7 

8.5 . 

Nov. 

4 

4 

7 

I 
1 Day 

1 

2 

3 
I 

4 

1 5  

6 

' 7 

i 8 

9 

10 

11 

12 

13  

14 

15 I 

16 

17 

18  
l 

19 I 

O c t .  

J 

J a n .  

2 0 

2 1  : 
1 

22  1 
2 3 

2 4 

25 

1 - 

Feb. 

6.5 

6.2 

5.8 

5.5 

5 . 2  

5.0 

4 . 8  

4.3 

4.3 

4.1 

3.0 

June 

I 

Apt. ' May 
I 

6.5 26 

1 

11 

9 .1  

7.6 

6.5 

6 . 0 1 4 0  

6.0 

6.0 

7.6 

11 

-C 

4.5 

4.5 

4.3 

4.5 

I 

25 

24 

25 

27 

50 

66 

64 

60 

5 3 

4 9 

8.8 1 13 

28 

32 

29 1 
I 

27 

7 . 6  

7.6 

6.5 

7.9 

17 

12 

8.8 

7.6 

6.8 

8.8 

5 . 5  j 

4.8 27 

, 5.0 f 

12 

11 

11 

10  

10  

11 

I 12  

21 

35 

47 

42 
I 

5.2 32 

5.0 1 26 



Table 4. Chemical ancllyaeu of w e l l  water, h s t  C k a c c  PA:-.in. 

I A n d ~ e e s  by Geologioal Survey, ifnitcd At;;.i;cs k,,x%mnt .-f ti:e Interior 
(parts per mil l ion )  

9-265' q 16828 

Date of collection...,...,...... 
- . . 

.................... 

- - 

Sllicr (BLO,). 

. . . . . . . . . . . . . . . . . . . . . . . .  Iron(Fe) 

. . . . . . . . . . . . . . . . .  Manganese (Mn). 

. . . . . . . . . . . . . . . . . . . .  Calcium (Ca) 
. . . . . . . . . . . . . . . . .  Magneeium (Mg) 

. . . . . . . . . . . . . . . . . . . . .  Sodium (Na) 
. . . . . . . . . . . . . . . . . . .  Potasrcum (K) 

Bicarbonate (HC08) . . . . . . . . . . . . . .  
Carbonate (CO,) . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  slliatd (so,) " 

C hlortde (C1) . . . . . . . . . . . . . . . . . . . .  
Fluoride (F) . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  Nitrate (NO8) .  

Mssolved solids 
. . . . . . . . . . . . . . . . . . . . .  Calculated 

Reeidue on evaporation at l8ObC . 
Hardneae a s  CaCOt . . . . . . . . . . . . . .  
NoncarbonnLe hardneos aa C a C 0 8 .  . 
Alkalinity as C a C O t . .  . . . . . . . . . . . .  

Specific conductance 
. . . . . . . . . . .  (micromhoe at 2SbC).  

pH . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Color . . . . . . . . . . . . . . . . . . . . . . . . . . .  


